Aims: To test whether small non-random sample findings that children with same-sex parents suffer no disadvantage in emotional well-being can be replicated in a large population sample; and examine the correlates of any differences discovered. Methodology: Using a representative sample of 207,007 children, including 512 with same-sex parents, from the U.S. National Health Interview Survey, prevalence in the two groups was compared for twelve measures of emotional problems, developmental problems, and affiliated service and treatment usage, with controls for age, sex, and race of child and parent education and income. Instruments included the Strengths and Difficulties Questionnaire (SDQ) and the Kessler Scale of Psychological Distress (SPD). Bivariate logistic regression models tested the effect of parent psychological distress, family instability, child peer stigmatization and biological parentage, both overall and by opposite-sex family structure. Results: Emotional problems were over twice as prevalent (minimum risk ratio (RR) 2.4, 95% confidence interval (CI) 1.7-3.0) for children with same-sex parents than for children with oppositesex parents. Risk was elevated in the presence of parent psychological distress (RR 2.7, CI 1.8-4.3, p (t) < .001), moderated by family instability (RR 1.3, CI 1.2-1.4) and unaffected by stigmatization (RR 2.4, CI 1.4-4.2), though these all had significant direct effects on emotional problems. Biological parentage nullified risk both alone and in combination with any iteration of
INTRODUCTION
In the past two decades dozens of studies have concluded that children with same-sex parents fare as well or better than those in opposite-sex families on a wide range of outcomes related to child well-being and emotional health. So consistent and well-publicized has been this finding of "no differences" that it has been presented as a settled conclusion in judicial proceedings and public policy and professional settings [1] [2] [3] [4] . Recently, however, two developments have called this finding into question: Detailed critical reviews that have exposed substantial weaknesses in many of the studies of the same-sex parenting, and the emergence of studies designed to overcome those weaknesses which claim, not without controversy, to have discovered poorer outcomes on some measures for children in same-sex families [5, 6] .
In a flurry of excellent detailed contrasting reviews of the same-sex parenting literature [7] [8] [9] 4 defend equal outcomes; for critical reviews see [10] [11] [12] [13] [14] [15] 6] , critics and defenders agree that a critical issue constraining clarity on the question of equal outcomes has been the lack of sufficiently large random samples of the small population of same-sex parents, leading to the persistent use of small, non-representative samples. Allen, a critic, reviewing 49 same-sex parenting studies prior to 2010, 47 of which supported some variant of "no differences", found that no study involved a representative sample large enough to distinguish differences if they existed. Rosenfeld, a defender, observes that the mean sample size of children with same-sex parents in the literature was only 39 cases [16] , virtually guaranteeing Type II error (failing to detect a real effect) regarding population differences. Only four studies used a probability (random) sample; the largest of these included only 44 same-sex families. The remaining 45 studies based their findings on conveniently available or selected groups of participants, usually recruited from homophile sources such as "LGBT events, bookstore and newspaper advertisements, word of mouth, networking and youth groups" (Allen 2013 :640; see this article or Manning et al. 2014 or Marks 2012 for comprehensive lists of study sample sizes and sources.). Public health studies have repeatedly recognized the severe methodological limitations, including bias and non-representativeness, of such recruited samples [17] [18] [19] [20] [21] .
To be sure, drawing a probability sample of sufficient size to discern population differences with any statistical power presents substantial difficulties for what Rosenfeld [22] has colorfully termed the "needle-in-a-haystack" population of same-sex parents. According to the U.S. Census, same-sex couple households comprise less than 0.005 (five one-thousandths, or onehalf of one percent) of U.S. households with children [23] . 1 To attain a sample of 800 same-sex couples, which has been estimated to be the minimum sample size needed to make inferences for this population [24] , would require drawing at least 160,000 cases, assuming a perfect response rate. Same-sex couples, moreover, tend to have somewhat lower than normal response rates, perhaps due to stigma and female couples are more likely to be raising children than males, resulting in an extremely low yield for same-sex parents and particularly gay male parents, in randomized population samples.
Several recent studies have attempted to improve the state of knowledge by bringing larger and truly random samples to bear on questions of same-sex parenting, with mixed results. Wainwright and Patterson [25] attempted secondary analyses using the National Longitudinal Survey of Adolescent Health, but found that the 12,105 adolescent cases in the core sample yielded only 50 identifiable children with same-sex parents; only 6 of these were male couples. Regnerus [5] , in an ambitious retrospective survey collecting 2,988 cases, discovered only 39 young adults who had lived as children with same-sex parent couples for more than three years; only 2 of the same-sex parent couples were male. Both of these studies employed well-validated standard measures of key outcomes that could have distinguished differences if the number of sampled children with same-sex parents had been sufficient. Both compensated for the sparse results-Wainright and Patterson by employing matched samples, Regnerus by expanding the definition of "child with same-sex parents" to include anyone whose parent had ever had a same-sex relationship-to enable (largely contradictory) findings that, on the central question of differences between children in same-sex and opposite-sex parent families, are interesting and informative, but hardly dispositive. Regnerus' study was very controversial and has been the subject of extensive criticism [26] [27] [28] [29] .
In 2010 Rosenfeld published an analysis of school completion rates for children in same-sex families based on over 700,000 cases from the 2000 Census Public Use Micro sample [16] . The study credibly found no significant difference in school completion rates for children with samesex parents. However, because the decennial Census obtains only demographic information, Rosenfeld was limited to a single outcome measure that was inferred from questions about child age and grade in school. Allen and colleagues challenged this finding on technical grounds [30] , and Allen later published an analysis finding that, in a sample of almost 1.2 million cases from the Canadian census, high school graduation rates were 35% lower for children with same-sex parents [6] . Although coming to contrasting conclusions, both of these studies represented substantial improvements in the quality and rigor of analysis focused on children with same-sex parents. The current study endeavors to advance the state of knowledge a step further, by comparing child emotional health in opposite-sex and same-sex families using a nationally representative probability sample which both uses standard, well-validated psychometric measures of emotional problem prevalence and is sufficiently powerful to distinguish differences if they exist.
Despite the null finding of "no differences", there has been a lively interchange in the literature regarding what mechanisms might affect child outcomes with parents of different sexual orientations. The current study tests four hypotheses deriving from this debate. These are not mutually exclusive; all may pertain to some extent. The most common claim is that social stigma faced by same-sex families may affect child well-being. Children who have two mommies or two daddies may suffer higher teasing, isolation, or bullying from their peers, leading to greater emotional distress. Same-sex persons and their children report suffering stigma in many social settings [31] . Recently Crouch and colleagues, reporting on the Australian Study of Child Health in Same-Sex Families, observed: "Numerous studies have found that when there is perceived stigma, experienced rejection or homophobic bullying, children with same-sex attracted parents are more likely to display problems in their psychosocial development" [32] . Their study confirmed that stigma can be a "key factor" affecting the health and well-being of children in same-sex families. Accordingly, the present study tests the hypothesis that bully victimization accounts for at least part of any differential distress for children with same-sex parents compared to those with opposite-sex parents.
It is also often suggested that child outcomes may be negatively affected by greater transience or impermanence in same-sex parental relationships. Demographic studies show that during the period under study. Same-sex relationships dissolved at somewhat higher rates than did opposite-sex ones [33] [34] [35] [36] . Research on divorce has suggested that family dissolution and recoupling may affect child emotional health due to increased parental conflict prior to dissolution, as an indicator of genetic traits toward lower mental health common to parent and child, or by introducing increased relational transitions that children encounter as they mature [37] . Regardless of the mechanism, such effects are powerful and persist throughout the life course [38] . Recent studies have argued that navigating any type of change in parental and/or sibling relationships, whether out of or into marriage or between other family forms for parents, tends to reduce overall child well-being [39, 40] . Homeownership has repeatedly been found to be highly correlated with residential stability, which is in turn associated with relationship duration. A recent Census analysis of 2009 data, for example, found that renters were five times more likely to move than were homeowners [41] . Family homeownership has also been found to be associated, both independently and by means of increased stability, with a variety of positive outcomes for child educational achievement and health such as persistence in school [42], greater cognitive ability and fewer behavior problems [43] , higher self-esteem and happiness [44] and more engaged parenting [45] . The present study tests the hypothesis that reduced stability relative to opposite-sex families may explain part or all of any increased emotional distress experienced by children in same-sex families.
Evidence is robust that the possession of mentally or affectively ill parents is a potent risk factor for child mental or emotional distress [46] [47] [48] [49] [50] and that same-sex attraction is associated with elevated risk for mental disorders or psychological distress [51, 19, 21, 52] . Parent emotional dysfunction may indicate direct genetic influence [53] or may compromise family relationships and parenting quality to induce child emotional distress [54] in both opposite-sex and same-sex families [55] . The social effects on children, moreover, have been found to be strongly gendered [56] and suggest that "opposite-sex parenting [meaning a parent that is the opposite sex of the child] is important to children's adjustment during the years of early adolescence" [57] . Taken together, this evidence suggests that parent psychological distress may be greater or transmitted to children in different ways in same-sex families, compared to opposite-sex families. The present study tests the hypothesis that this difference may account for some or all of any difference in child emotional distress.
Manning and colleagues, defending the "no differences" thesis, lament that the small sample sizes that characterize the same-sex parenting literature "can be problematic because they may prevent distinguishing between key sources of variation that differentiate same-sex parent families, such as … biological relationship of children to parents …" [4] . Although the strength of biological relatedness relative to other influences on child well-being is not clear, largely due to the difficulty of isolating genetic from family factors [58] , the presence of this effect is recognized [37, 59] . Adopted children, compared to those not adopted, have long been found to have higher rates of emotional and behavioral problems [60, 61] . More recently Juffer and van IJzendoorn [62] , in a meta-analysis of 98 studies involving over 25,000 adoptees and 80,000 nonadoptees, reported significantly more behavioral problems among the adopted children. Keyes et al., examining emotional problems among children adopted in infancy, found that "being adopted approximately doubled the odds of having contact with a mental health professional and of having a disruptive behavior disorder" [63] . Although with increased re-partnering [39] many opposite-sex families include children who are not biologically related to one of their parents, same-sex families are much more likely to include such children. Currently, same-sex couples are about ten times more likely to adopt a child than are opposite-sex couples [64, 65] , (Table 1 ). The importance of biological ties has also been proposed as one theory to account for the increased emotional and adjustment problems evidenced by children in single-parent, divorced and blended families [66, 67] . Almost all studies that have examined the question, by contrast, have found that child well-being is highest, all other things equal, among children who live with both of their biological parents [68] . The present study tests the hypothesis that differences in biological parentage account for at least part of any higher child emotional distress observed in same-sex families.
Biological parentage is also related to differences between opposite-sex and same-sex parents in family structure patterns, which may help to account for differences in child outcomes. Almost all opposite-sex parents who are raising joint biological offspring are in intact marriages, but very few, if any, same-sex parents were married during the period under observation. (Same-sex partners were not permitted to marry anywhere in the United States prior to 2004 and in only a small minority of states in the U.S. after that. All same-sex partners on NHIS are coded as "cohabiting", although some, both before and after 2004, report their partner as "spouse" rather than "cohabiting partner".) In addition to twobiological-parent married families, children with opposite-sex parents in the United States also may experience a step-parent family, in which only one partner is the biological parent of the child; a cohabiting family, in which the partners are not legally married; or may be raised by a single parent. Same-sex partners are more similar to cohabiting families or to step-parent families than they are to intact married families in that they are not legally married or that at most one partner is the biological parent of the child. Research persistently has found that children in these alternate family forms suffer lower outcomes on most measures of well-being. Differences in child emotional problem risk due to same-sex parentage may be due to constrictions of family form, such that children with same-sex parents do no worse than children with oppositesex cohabiting or step-parent families. The present study also tests this family structure hypothesis.
DATA AND MEASURES
The National Health Interview Survey (NHIS) is the principal source of public health information about the United States population. Since 1957 the United States Centers for Disease Control and Prevention's National Center for Health Statistics has annually interviewed between 35,000 and 40,000 households, collecting data on 75,000 to 100,000 individuals comprising a nationally representative sample of the civilian noninstitutionalized population of the United States. Extensive health and demographic information is collected for all household members. In addition, for each family that includes children under age 18, detailed supplemental health information is collected for one child chosen at random (the "sample child"). The information is provided by one of the child's parents or other knowledgeable adult informant. Detailed year-specific information on sample design and questionnaires is available at http://www.cdc.gov/nchs/nhis/nhis_questionnaire s.htm
The present study examines combined 1997-2013 NHIS data, consisting of information on 1,598,006 persons, including 207,007 sample children. Response rates for the NHIS household survey ranged from 75.7% to 91.8% over these seventeen years. The NHIS interview constructs a family roster which collects extensive background information on each family member and their relationships. As well as sex, household members who are spouses or cohabiting partners are also identified and paired. For this study, same-sex couples were identified as those persons whose reported spouse or cohabiting partner was of the same sex as themselves. This is similar to the procedure used in the U.S. Census, with the advantage that on NHIS the reported partner is clearly a sexual partner and not possibly just a roommate or unrelated adult living in the household. Recent studies have used this procedure with NHIS data to examine cigarette smoking, general health and breast cancer risk among same-sex cohabiting and spousal couples [69] [70] [71] [72] ; the present study extends such analysis to their children. The NHIS sample included 2,751 same sex couples-2,304 cohabiting and 447 spousal-consisting of 1,387 male couples and 1,384 female couples; 582 couples-406 female and 176 male-had children under age 18 in the home. A more extensive battery of health questions, including the measures of emotional health used in this study, was completed for 512 children sampled, one per family, from the same-sex parenting families.
NHIS employs a complex multistage probability sample that includes clustering, stratification and oversampling of some populations. After weighting for probability of selection, cases are stratified by race, ethnicity, region and residence within sampling units. Poststratification weights are subsequently applied to adjust the sample to the known joint distribution of age, race, ethnicity, and sex. By these means, sample representativeness is substantially improved over that of simple random sampling. In addition to adjusting variance for survey design in order to prevent inflated confidence intervals, the analytical models in this paper incorporated population and stratification weights as well as primary sampling unit and strata identifications to adjust for combining multiple years of data, based on design information provided by the CDC [73] [74] [75] [76] . Table 1 compares selected resulting population estimates for age and family structure, including same sex spousal and cohabiting parents families, derived from the NHIS data used in this study to corresponding amounts reported by the U.S. Census. The population estimates agree very closely, providing confidence that the data and methods used in this study are accurate.
For the statistical analysis, logistic regression models were calculated using Stata 13, incorporating survey design weights with linearized variance estimates. To avoid overstating differences, relative risks were calculated rather than odds ratios, and biascorrected confidence intervals were calculated when either proportion is less than 10. Contrasts were marginally standardized and adjusted for all other variables in the model. The adjusted risk ratios were computed using the algorithm and software developed by Norton and colleagues [77] ; selected estimates were also checked using Localio et al. bootstrap method [78] , which produced nearly identical results. Goodness of fit was assessed by the F-adjusted mean residual test developed and recommended for testing the fit of logistic regression models in complex survey data, and validated using NHIS data, by Archer, Lemeshow and Hosmer [79] [80] [81] .
Variables in the Analysis

Dependent variable
Emotional or Behavioral Problems. Beginning in 2001NHIS has in most years administered a short form of the Strength and Difficulties Questionnaire (SDQ), a widely-used screening instrument for child emotional and mental health difficulties. For the NHIS interview, parents of children aged 4-17 years were asked whether each of the following five statements were "not true" (coded zero), "somewhat true" (coded 1), or "certainly true" (coded 2) with respect to the sample child: "1) Is generally well behaved, usually does what adults request, 2) has many worries, or often seems worried, 3) is often unhappy, depressed, or tearful, 4) gets along better with adults than with other children/youth, and 5) has good attention span, sees chores or homework through to the end.'' i 2 The resulting 0-10 scale used on NHIS was calibrated against a sample with known clinical diagnoses by a team from the Harvard University School of Public Health, who discovered that a high score (6 or more) screened for 12-month clinical diagnoses, as determined by a more extensive clinical assessment, with a positive predictive value of 74%, negative predictive value of 98%, and overall concordance (AUC) of 80. [82] Other validation studies of the SDQ have demonstrated it to be a robust predictor of child mental health distress in diverse populations [83, 84] , as well as predicting "a significantly increased probability of meeting criteria for a DMS-IV disorder" [85] . In the present study "high SDQ" is coded "1" if the short form SDQ is 6 or greater and 0 otherwise.
On the NHIS interview parents were also asked directly: ''Overall, do you think that [sample child] has any difficulties in one or more of the following areas: emotions, concentration, behavior, or being able to get along with other people?'' The response options were 1) ''no''; 2) ''yes, minor difficulties''; 3) ''yes, definite difficulties''; and 4) ''yes, severe difficulties.'' A parental response of "yes, definite difficulties" or "yes, severe difficulties" has been found to be significantly associated with higher use of mental health and special education services. [86] Following NCHS usage [87] , the present study contrasts children with "serious" difficulties, defined as those whose parents reported "definite" or "severe" difficulties, with the remainder whose parents reported no or only minor difficulties. Responses for children whose parents reported both high SDQ and serious difficulties, or who reported either one or the other, are combined to form two other summary measures of emotional or psychic distress.
Independent Variables
Models in the analysis include dichotomous controls for sex, age, and race of child, and for parental education and family income. Female is coded 1 for females and 0 for males (the reference). White contrasts nonwhite persons (the reference) with all white persons, designating nonhispanic white persons following U.S. Census categories. Age of child is coded in years and, unless otherwise noted, conceived as a continuous linear predictor. Family income as a percent of poverty is calculated as a linear predictor over three groups: Below the poverty threshold (reference); 1-3.99 times the poverty income; and 4 or more times the poverty income. Pastor and colleagues, examining emotional problems on the NHIS, found that there was no significant difference between income categories, as a ratio of the poverty threshold, until families attained at least four times the poverty income [87] . Parent education is coded 0 for less than a college degree (reference) and 1 for a college degree or more education, and reports on the higher-educated parent.
Hypothesis variables draw on secondary measures that measure the proposed causal element directly or are highly correlated with the dimension of interest. Bully victimization uses an item that asked the family informant to characterize the statement, "During the past six months [the sample child] is picked on or bullied by other children" as not true, somewhat true, or certainly true. Both "certainly true" and "somewhat true" are combined into a single category and contrasted with "not true" (reference). Relational stability is measured by housing status, indicating whether the family owned (or were buying) their home or were renting. For parent psychological distress, NHIS administers the Kessler Scale of Psychological Distress (K6) "to identify persons with a high likelihood of having a diagnosable mental illness and associated functional limitations" [88] . This 24-point scale, developed by a Harvard Medical School team led by Dr. Ronald Kessler [89] , has been validated by dozens of studies, and is used to estimate the prevalence of mental illness in WHO surveys worldwide, as well as the Australian and Canadian counterparts to the NHIS. Following Kessler's scoring scheme and CDC usage, persons scoring 13 or higher were classified as experiencing non-specific serious psychological distress (SPD). Biological parentage reports three stages of biological relation between the child and both parents: 1) The child is the joint biological offspring of both parents; 2) The child is the biological offspring of only one parent. This includes all single parents.
3) The child is the biological offspring of neither parent, typically an adopted child.
Five types of parenting families are distinguished for analysis. The opposite-sex family structures replicate definitions used in a series of CDC reports of NHIS findings on family structure and health [90] [91] [92] : 1) Nuclear families, defined as "one or more children living with two parents who are married to one another and are each biological or adoptive parents to all children in the family" [90] . This is the reference category. 2) Any other married parent families, including step-parenting, adoptive and extended families. This category would include same-sex parents reporting as spouses if they were not broken out for comparison purposes. 3) Unmarried cohabiting partners with child (ren). The child may be the biological child of both partners, one of the parents may be a step-parent, or an adoptive child of one or both partners. This category would include same-sex parents reporting as unmarried partners if these were not broken out for comparison purposes. 4) Single parent families consisting of "one or more children living with a single adult" [90] . The adult may be of either sex, with a biological or adoptive child. Since NHIS did not ask about sexual orientation, this category probably includes an unknown number of same-sex oriented persons. 5) Same-sex parent couples. Table 3 compares the unadjusted and adjusted prevalence of child emotional problems with same-sex parents and opposite-sex parents in the United States. Adjusted prevalence reports logit estimates controlling for the sex, age and race of the child and for the education and income of the parents. The three categories of measures replicate those selected by the CDC to characterize the range and depth of child emotional problems in a 2012 report on the emotional and behavioral health of America's children [87] . An additional category in included, "Either A or B", which is useful in the models examined later in this paper.
RESULTS
Four direct measures of emotional problems are included in the top four lines of Table 3 ; the third and fourth measures are constructed from the first two. On all four measures, children in samesex families are at least twice as likely to experience serious emotional problems compared to their counterparts in opposite-sex families.
The top four lines of the table report on direct measures of emotional problems. On the Strengths and Difficulties Questionnaire (SDQ), children in same-sex families were over twice (2.1 times) as likely, at 9.3%, to be rated above the cutoff for emotional or behavioral difficulties than were children in opposite-sex families, at 4.4%. Likewise, same-sex parents or informants reported that their children experienced "definite" or "severe" emotional problems over twice (2.3 times) as often as did opposite-sex parents or informants. For the most restrictive test, which is both high SDQ and directly reported serious emotional problems, the proportion of children with emotional difficulties in same-sex families drops to only 6.3%, but the comparative proportion in opposite-sex families drops even more, to 2.1%, with the result that the risk ratio for same-sex families is even higher (2.9). "Either A or B", includes children indicated for emotional problems by either of the first two measures, reporting somewhat larger proportions but a smaller risk ratio (2.3) for same-sex families compared to opposite-sex families. This item, with a more inclusive categorization and lower discrimination between opposite-sex and samesex families, is thus a more conservative measure both substantively and statistically, as being least likely to overstate opposite-sex/samesex differences, and is the preferred measure for analysis in this paper. Pastor and colleagues reported on three developmental conditions that were highly correlated with emotional problems. Of children whose parent or informant reported both a high SDQ score and serious emotional problems, 58% had been diagnosed with ADHD, 49% had a learning disability and 7% had an intellectual disability; 72% had one or more of these three [87] . The four middle lines of Table 3 compare children in opposite-sex and same-sex families with regard to any or all of these developmental conditions. Consistent with the direct measures of emotional problems, children in same-sex families were 1.8 to 2.1 times more likely to have been diagnosed with one of these developmental conditions. The adjusted difference is not significant, however, for intellectual disability.
The CDC also reported that children identified with emotional problems were more likely to receive special education services (41%), see a general doctor for mental health (47%) or see a mental health professional such as a psychiatrist or licensed counselor (58%). Eight in ten children (80%) with emotional problems had received at least one of these services [87] . The four lines in Table 3 under the heading "Treatment/Service Use" compare children with opposite-sex and same-sex parents on these four variables.
Although the proportion of children in same-sex families using these services is higher than that of children in opposite-sex families, the adjusted difference is trivial for seeing a mental health professional and is not statistically significant for the use of special education services. However, children in same-sex families were more than twice as likely to have seen a general physician for mental health issues and about 1.7 times as likely to have used at least one of the three services reported in the table-differences that are significant at 1%.
In sum, Table 3 reports that children with samesex parents are assessed at higher levels of distress, compared to children with opposite-sex parents, for every measure of child emotional difficulty, developmental difficulty or treatment service. For eight of the twelve psychometric measures presented in the table, both adjusted and unadjusted differences between same-sex and opposite-sex families are clear, statistically significant, of substantial magnitude and to the advantage of opposite-sex families. For all but one item (Learning Disability), prevalence and same-sex parent risk are slightly higher in the presence of controls for age, sex, race, education and income.
Analysis of Confounders
To understand the differences further, risk contrasts adjusted for the four confounders presented in the Introduction were estimated from binomial logistic regression models predicting either a high SDQ score or reported serious emotional problems, i.e. the variable reported as "Either A or B" in Table 3 . Table 4 presents six models exploring the first four causal hypotheses presented in the Introduction. The dependent variable is either high SDQ score or reported serious emotional problems. The coefficient reported in these models is the adjusted risk ratio, which describes the likelihood of children experiencing emotional problems who have same-sex parents compared to those with opposite-sex parents. Model 4.1 presents the baseline comparison. This model is identical to the unadjusted prevalence shown in Table 3 ; its relative risk of 2.1 is precisely the ratio of the two proportions shown for "Either A or B" in Table 3 , that is, 14.9% for children with opposite-sex parents and 7.1% for children with same-sex parents. Model 4.1 reports that, when no other factors are considered, children with same-sex parents are more than twice as likely to manifest emotional problems than are children with opposite-sex parents. Table 3 . For ease of interpretation the age control in the models in Table 4 is fit as linear, not categorical. The relative risk of 2.38 predicted by Model 4.2 thus differs slightly from the risk corresponding to the proportions reported in Table 3 , which is 2.28. Model 4.2 predicts that when sex, age, and race of child and the education and income of the parents are held constant, children in same-sex families are at 2.38 times the risk of emotional problems compared to children in opposite-sex families.
Same-sex versus opposite-sex contrasts
Model 4.2 includes the same control variables already reported in
The next four models in Table 4 (Models 4.3-4.6) introduce variables to test each of the four explanatory hypotheses discussed above. Model 4.3 presents housing status as a measure of residential and thus relational instability. The coefficient for instability is significant and including it improves model fit, suggesting that family stability has an important effect on the development of child emotional problems.
Model 4.4 tests the effect of stigmatization. The risk of emotional problems is over four times (4.33) greater among children who have been picked on or bullied by their peers than among those who have not, but including stigmatization in the model has no explanatory effect on the relative risk due to having same-sex parents, actually increasing it slightly (from 2.36 to 2.38).
Model 4.5 examines the effect of parental serious psychological distress (SPD). As predicted, parent SPD is strongly associated with child emotional problems; in Model 4.5, children of parents with SPD are at three (2.99) times the risk of developing emotional problems compared to those whose parents do not have SPD. Fitting this association, however, does not reduce, but increases by 15%, children's risk ratio for emotional problems due to having same-sex parents.
Model 4.6 fits all three confounders for instability, peer stigmatization or victimization and parent SPD. All three effects are moderated slightly when combined.
Model 4.7 tests the effect of biological parentage. Including this variable in the model reduced the relative risk of child emotional problems with same-sex parents by 39% and the resulting risk ratio was no longer statistically significant. Table 5 presents logistic regression models testing the family structure hypothesis. Since the relative risk with same-sex parents is the question of interest, each category of family structure shown in Table 5 serves as the reference group for the relative risk of child emotional problems with same-sex parents, expressed by the exponentiated coefficient (risk ratio) reported for each model. Model 5.1 presents the baseline unadjusted risks; it essentially elaborates Model 4.1 by family structure. The unadjusted risk for children with same-sex parents is not significant relative to opposite-sex cohabiting or single parent families, however in both cases it approaches significance. When the comparisons are equalized by demographic and SES controls (Model 5.2), risk with same-sex parents is systematically elevated, ranging from 1.8 to 3.6, and is significant at .01 or better relative to all opposite-sex family structures. The overall risk for same-sex parents (2.4, see Model 4.2) is greatly increased compared to two married biological parents (3.6) and reduced relative to all other opposite-sex family structures. Consideration of biological parentage, as Model 5.3 shows, renders null all same-sex parent risk ratios, fully accounting for differences between same-sex and opposite-sex parents in child emotional problems.
Family Structure Contrasts
DISCUSSION
The Discovery of Difference
The findings of this paper present a clear counter-example to the dominant claim of "no differences" that disadvantage children with same-sex parents. Regarding this claim, Perrin and colleagues reasonably argue: "If there is sufficient evidence to support H2 ["Children from same-sex families display notable disadvantages when compared to children from other family forms"] with confidence, the no-differences hypothesis should be rejected; if there is not, the no-differences hypothesis stands as the current state of knowledge." [29] On this argument, based on the evidence in Table 3 , the nodifferences hypothesis should be rejected. Two other recent studies have also found disadvantages among older children and adults raised by same-sex parents [6, 93] . At minimum, it is no longer accurate to claim that no study has found children in same-sex families to be disadvantaged relative to those in opposite-sex families [94, 9, 29, 4] .
In examining the possible causes of this difference, beginning with the models shown in Table 4 , the control variables indicate that the development of child emotional problems is lower among girls than boys, higher for nonwhite children, increases with the age of the child and is suppressed by higher parent education and income. When these factors are included, the predicted relative risk of emotional problems due to having same-sex parents is elevated slightly, by about 13% over the baseline model.
The relative risk for instability indicates that children of families in rented quarters are 31% more likely to experience emotional problems than children of homeowner families. However, this distinction accounts for very little (3%) of the difference in risk for child emotional problems. In supplementary modeling (not shown), the term for the interaction between stability and samesex/opposite-sex parents was not significant, indicating that the effect of (in) stability on the development of child emotional problems was the same for both opposite-sex and same-sex parents. Although same-sex parents are more likely to be renters and thus probably less settled in their residences and relationships, than are opposite-sex parents, the difference between the two groups, at only eight percentage points (see Table 2 ), is evidently not sufficient to account for much of the increased emotional distress of children with same-sex parents. Like instability, stigmatization has a powerful effect on child emotional distress, but accounts for none of the difference between same-sex families and opposite-sex families. As Table 2 indicates, there is no difference between children with opposite-sex and same-sex parents in exposure to bullying; in fact, contrary to the assumption underlying this hypothesis, children with opposite-sex parents are picked on and bullied more than those with same-sex parents, though the overall difference is not above sampling variation. Moreover, the interaction term between bullying and same-sex/oppositesex parents (not shown) is not significant. In sum, while the experience of peer rejection, abuse or stigmatization is strongly associated with child emotional problems, it appears that the rate of abuse and susceptibility to emotional distress due to stigmatization does not differentiate sharply between children in samesex and opposite-sex families.
Exposure to parental severe psychological distress (SPD), far from explaining children's increased risk of emotional problems in samesex families, appears to moderately elevate the relative risk of emotional problems compared to an equivalent exposure in an opposite-sex family.
Surprisingly, the risk due to same-sex parents is not moderated, but increases substantially, when all three of the above factors are combined. Further exploration of this interesting and contrary finding is beyond the scope of the present study. Here it is pertinent only to note that these factors did not appear to explain, but rather aggravate, the risk of child emotional problems due to same-sex parents.
By contrast, biological parentage had a powerful explanatory effect. In supplementary modeling (not shown), the relative risk for having same-sex parents was statistically significant in every model that excluded biological relationship, but was not significant in most models that included it. No combination of explanatory variables that included biological relationship, moreover, improved upon the reduction in predicted relative risk for same-sex parents obtained by biological relationship alone. Biological relationship, it appears, is both necessary and sufficient to explain the higher risk of emotional problems faced by children with same-sex parents.
Findings for adopted children were consistent with this result, although because of the very small number of adopted children it was not possible to include this category in the multivariate models. As with instability and stigmatization, adopted children were at higher risk of emotional problems overall (RR 1.65 CI 1.5-1.8), but including child adoption status had no effect on risk due to same-sex parents (RR 2.10 CI 1.5-2.9 with adoption included). Among children with no biological relationship to either parent, the prevalence of emotional problems was twice as high for ones with same-sex parents (22.0% CI 8.0-47.6) than for those with opposite-sex parents (11.2% CI 10.2-12.1). This estimate should be interpreted with caution due to the sparseness of the data.
Regarding the family structure hypothesis, examined in Table 5 , residence with oppositesex cohabiting partners or a step-parent or single parent does raise the level of child emotional problems, reducing the observed risk for residing with same-sex parents relative to these family forms. Child emotional problems in opposite-sex families are highest for single parent families and lowest with married joint biological parents. Compared to single parents, children with samesex parents have less than twice the risk of emotional problems (1.8 times), but they are at almost four (3.6) times the risk of emotional problems when compared to children residing with married biological parents. However, risk with same-sex parents is lowest relative to opposite-sex single parent arrangements, not cohabiting or step-parent families and after adjusting for controls, is significantly higher relative to any opposite-sex family form. Risk of child emotional problems is 1.9-2.2 times greater, significant at .01 or better, with same-sex parents than with opposite-sex cohabiting parents or step-parent family. Therefore, the hypothesis that restrictions on parentage or married status explain the higher risk of emotional problems in same-sex families must be rejected. , and the least (24%) for children with two married biological parents, suggesting that among children with opposite-sex parents, those with single parents are the most exposed to, and those with two married biological parents the most protected from, the effect of these confounders. Further study of these effects is beyond the scope of this paper.
As expected, family structure interacts with biological parentage, as Model 5.3 shows. The risk ratios for two married biological parents and for single parents are marginally significant, however, with P-values less than .10, but there is clearly no difference in risk between same-sex parents and opposite-sex step and cohabiting parent families once the degree of biological relationship is specified. It is possible, therefore, to assert that the family structure hypothesis is supported in a limited sense: The risk of child emotional problems is no different with same-sex and opposite-sex parents in the comparable family forms, i.e. cohabiting and step-parent families, once differences in biological parenting are equalized.
On the other hand, parentage and structure are highly correlated (r = .68) and in every model that fit both parentage and structure as independent effects, structure was highly attenuated while biology was scarcely affected. Family structure, in other words, appears to specify differences in biological parentage. Rather than due to any independent effect, this suggests, the apparent effect of structure may be attributed to the fact that it serves as an efficient proxy for biological parentage.
The Importance of Biology
In examining the causes of the differences observed, the results of this paper converge on a clear central finding: Biological parentage uniquely and powerfully distinguishes child outcomes between children with opposite-sex parents and those with same-sex parents. In every analytical model that excluded parentage, the relative risk due to same-sex parents was significant and substantial; in every model that included it, the relative risk was rendered null. Regarding the other three confounders, stigmatization and parent psychological distress aggravated relative risk while instability reduced it slightly; their combined effect increased, rather than accounted for, the relative risk due to samesex parents.
Biological parentage, however, is not strictly speaking a proper explanatory variable for differences between opposite-sex and same-sex families, because it is implicated in the definition of those categories. The absence of common biological parents is not an external factor, but is part of the premise of same-sex partnerships. No children were reported living with both biological parents in a same-sex family, while in opposite-sex families almost two-thirds (64%) of children lived with both biological parents (See Table 2 ). Only 4.3% (95% CI 4.0-4.5) of such children suffer emotional problems (compared to 7.1% overall, for the measure "Either A or B", see Table 3 ), whereas there is no corresponding group of children with such small emotional problems in same-sex families. The presence of this large group of children with opposite-sex parents with a very low rate of emotional problems accounts for most of the difference in overall emotional problems between the two groups of parents. This striking difference in distribution on biological parentage is not accidental, but definitional. No child can be the joint biological offspring of two intimate partners of the same sex, whereas this is the modal condition of children with opposite-sex parents.
In every analysis in this paper, the lowest risk of emotional problems was observed among children living with both biological parents who were married. Family research on two-biologicalparent married and cohabiting parents has broadly demonstrated that "both marital status and biological parentage are integral to children's well-being" [95, 96] . The strength of marriage and biology relative to each other and relative to other influences on child well-being, as well as theories to account for their effects, are a matter of some debate, but the fact, that the parent-child biological relationship has a strong effect, has been well established. In this research, as in the present study, other factors-for example, economic resources, parental socialization, family stability, or even marriage-are also influential on child well-being and may qualify or interact with biological parentage, but they do not explain it away [97] [98] [99] 95] . To a large extent, the present study merely extends to same-sex families McLanahan and Sandefur's conclusion regarding single-parent families: "Children who grow up in a household with only one biological parent are worse off, on average, than children who grow up in a household with both of their biological parents" regardless of the parents' race, education and marital status, including remarriage [100] . This is also true, the present study would add, regardless of whether the parents are same-sex or opposite-sex partners.
Clinical studies of female same-sex partners conceiving via donor insemination or other assisted reproductive techniques (ART), moreover, have long recognized that the lack of conjoined biological ties creates unique difficulties and relational stresses [101] [102] [103] [104] . The birth and non-birth mother (also known as the co-mother) are subject to competition, rivalry, and jealousy regarding conception and mothering roles that are never faced by conceiving opposite-sex couples, and which, for the children involved, can result in anxiety over their security and identity [105] . Biblarz and Stacey [9] acknowledge that "[l] esbian [donor insemination] comothers … confront asymmetrical legal, biological and cultural ties to children that can exascerbate [sic] maternal competition and jealousy" leading to higher rates of relationship dissolution compared to oppositesex parents. The authors add that "access to equal legal parental status and rights … will not eliminate these asymmetries" [9] .
Strengths and Limitations
The greatest strength of this study is its use of a representative sample of same-sex parents that, with 512 families, with many outcome measures, is several times larger than typical samples of this population and permits unbiased estimates with relatively large statistical power. The greatest limitation of this study is its use of a representative sample of only 512 same-sex parent families, which is several times smaller than optimum for most population studies. Poststratification weighting improved representativeness somewhat over that of simple random sampling, however the data for samesex parents were still too sparse to support examination of distinctions within this group, such as between same-sex male and same-sex female partner couples, or those identifying as spouses or cohabiting partners, which may have significant effects on child emotional problems. The representativeness of the weighted sample provides generalizability of the results to United States household population, however results may not be applicable to other countries, particularly where the social situation of samesex parents differs markedly from the US. As with all observational studies, causal inference is not possible. Another limitation is the use of secondary measures, which may not relate to the topic of interest in the manner intended, and of parent-reported measures that are likely subject to social desirability bias. However, it is unlikely that such measurement imprecision or bias would operate differentially on the two groups of parents involved.
CONCLUSION
With respect to joint biological fertility, same-sex partners are different from opposite-sex partners by definition. The importance of common biological parentage for optimum child well-being found in this study raises the difficult prospect that higher child emotional problems may be a persistent feature of same-sex parent families, since they are distinguished from opposite-sex parents on just this capacity. Since same-sex partners cannot, at least at present, conceive a child that is the biological offspring of both partners, in the way that every child conceived by opposite-sex partners is such, 3 it is hard to conceive how same-sex parents could ever replicate the level of benefit for child well-being that is the case in opposite-sex relationships involving two biological parents. Future research on the relative effects of marriage and biological relationship among all family forms, including same-sex couples, would be of great value to help sort out these issues more clearly.
Implications for Marriage Policy
The reduced risk of child emotional problems with opposite-sex married parents compared to same-sex parents is explained almost entirely by the fact that married opposite-sex parents tend to raise their own joint biological offspring, while same-sex parents never do this. The primary benefit of marriage for children, therefore, may not be that it tends to present them with improved parents (more stable, financially affluent, etc., although it does do this), but that it presents them with their own parents. This is the case for all children with married joint biological parents-which most successfully fulfill the formal civil premise of marriage, which is lifelong and exclusive partner commitmentcompared to less than half of children in any other family category and no children in samesex families. Whether or not same-sex families attain the legal right, as opposite-sex couples now have, to solemnize their relationship in civil marriage, the two family forms will continue to have fundamentally different, even contrasting, effects on the biological component of child wellbeing, to the relative detriment of children in same-sex families. Functionally, opposite-sex marriage is a social practice that, as much as possible, ensures to children the joint care of both biological parents, with the attendant benefits that brings; same-sex marriage ensures the opposite.
It is worth noting that, even in the worst case conditions examined in this study, the large majority of children did not experience emotional problems. Although children fare worse in some family settings than others, to an extent that well justifies social and policy concerns about differences between family structures, including between opposite-sex and same-sex families, most children in most families achieve a level of psychosocial function that is not characterized by serious emotional problems.
Future Research
Future research is needed to determine the mechanisms by which biological parentage affects child emotional wellbeing. Research should focus on distinctions among same-sex families and their children to determine the predictors of child emotional distress in this population more precisely, and on associations that may help to identify mechanisms. For example, a study that distinguished sex of parent and child, examining outcomes for male and female children with same-sex male parents and same-sex female parents, could distinguish influences on child outcomes, if any, due to the presence or absence of an opposite-sex parent (meaning a parent that is the opposite sex of the child). Research that differentiated adolescents (age 12-17) from younger children (age 4-11) would contribute to our knowledge of the effect of same-sex parenting on the distinct emotional profiles of these two groups, and may be able to suggest time-order effects. Research that distinguished adopted from non-adopted children may help to distinguish biological from familial effects. Further research would also be helpful to explore the surprising finding that parent psychological distress aggravated rather than helped to account for the risk of child emotional problems with same-sex parents. Most valuable, of course, would be population representative longitudinal data following children with samesex parents into adulthood, which would support rigorous causal inference regarding long-term differences in outcome, if any, in this population.
